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Abstract (Basic): JP 632S6936 A 

A pressure-formed or vacuum-formed nonwoven sheet comprises a skin 
sheet having an embossed random pattern having flat craters and crests 
with variable height and unwoven sheet of polyester having 
crystalllnily of 

Seiai-stretched polyester fibre is pref. prepd. by melt-splnning 
polyester (e.g. polyethylene lerephthaiale homopolymer or copolymer) at 
a spinning speed of 1,600-4,000 m/rain, and bonding spun fibre having 
shrinkage of 15-70X at dry heat leap, of 120 deg. C The skin film has 
^^V^^^^ *»«at temp, of 120 deg. C, thickness 

of 10*100 iDlcrons and basis wi. - 20-160 g/m2. It is pref. resin paper, 
°J,*°yS'*',^^*'®^.**'' nonwoven clolh, polyurethane film polyvinyl 
chloride film, polyester film or metal loiL 

USB/ADVANTAGE - The sheet has light wt,. soft touch and aesthetic 
appearance. It can be used for briefcases, suitcases, etc. interior 
wall of car, packing materials, etc.. 
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.k.Ak^*^"^ bonded to a rear side untextiled cloth 

inroufli an adhesive. A large number of op-dlrecled projections or 
wrinkles are formed over the film. The cloth is made of a napped fibre. 

The film is bonded over the entire surface of the cloth then both 
are hea ed to complete bonding of them, and again heated to contract 
the clotn and to thereby form the projections. 
Derwent Class: AS2; F08: P73 

International Patent Class (Additional): B32B-003/28; B32B-027/10 
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1 . Title of the Invention 

Composite Nonwoven Fabric and Process of Producing the Same 

2. Claims 

(1) A composite nonwoven fabric characterized by comprising a web containing 
crimped fiber and tissue paper which are partially joined together with a densified and 
crosslinked binder, the tissue paper being curved between adjacent joints. 

(2) A process of producing a composite nonwoven fabric characterized by 
comprising the steps of applying a crosslinking binder to parts of a web containing self- 
crimping fiber, superposing tissue paper on the web, applying heat and pressure to the 
web and the tissue paper to press the binder into the web and the tissue paper and to 
densify the crosslinking binder, crimping the self-crimping fiber to shrink the web and, 
at the time, causing the crosslinking binder to crosslink. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a composite nonwoven fabric composed of 
tissue paper and a web and a process of producing the same. 
(Prior Art and its Problems) 

Composite nonwoven fabric having tissue paper on its surface has been 
produced by fabricating a nonwoven fabric, applying a binder to the entire area of the 
nonwoven fabric or tissue paper, and joining the nonwoven fabric and the tissue paper 
This process indispensably involves at least two steps: fabricating nonwoven fabric and 
laminating the nonwoven fabric and tissue paper The process is not simple and easy, 
and the resulting composite nonwoven fabric has a hard feel and lacks flexibility and 
extensibility. Improvements have been proposed, such as applying a binder not to the 
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entire area but partially. Such attempts have achieved improvement on texture and 
flexibility but failed to secure sufficient bonding strength, easily resulting in separation 
between nonwoven fabric and tissue paper. Besides, the problem of poor extensibility 
still remains. 
[Object of the Invention] 

The present invention aims to eliminate the disadvantages of the above- 
described prior art. An object of the present invention is to provide a composite 
nonwoven fabric which satisfies both the requirements of softness and strength and also 
exhibits extensibility by a convenient process. 
[Constitution and Effect of the Invention] 

The present invention relates to a process of producing a composite nonwoven 
fabric characterized by comprising the steps of applying a crosslinking binder to parts of 
a web containing self-crimping fiber, superposing tissue paper on the web, applying 
heat and pressure to the web and the tissue paper to press the binder into the web and 
the tissue paper and to densify the crosslinking binder, crimping the self-crimping fiber 
to shrink the web and, at the time, causing the crosslinking binder to crosslink; and to a 
composite nonwoven fabric obtained by the process. 

In the present invention, a web and tissue paper are partially joined with a 
crosslinking binder to form a laminate. The crosslinking binder is pressed into the 
laminate and densified by the action of heat and pressure and then heat-treated to 
crosslink. Although the total area of the joints is not much, the fibers in the joints are 
firmly bound in three-dimensional directions. On the other hand, the non-joined parts 
make up a major area to contribute to bulkiness. Therefore, the composite nonwoven 
fabric of the invention is soft and yet strong. 

According to the process of the present invention, crimping the self-crimping 
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fiber and shrinking the web by heat treatment is preceded by forming joints between the 
web and the tissue paper with a crosslinking binder. As a result, the web develops 
extensibility, and the tissue paper gets curved because a length of the tissue paper 
between adjacent joints becomes longer than the distance between the joints after 
shrinkage. Accordingly, when a tension is applied, the curved tissue paper can extend 
until it becomes flat, and the composite nonwoven fabric exhibits extensibility as a 
whole. Furthermore, these steps can be carried out in a continuous line to provide 
excellent productivity. 

The self-crimping fiber which can be used in the present invention is not 
limited as long as it increases in number of crimps on heating. Useful self-crimping 
fibers include conjugate fibers consisting of two or more polymers having different 
thermal behaviors, fibers having been given thermal history which are prepared by 
subjecting highly twisted yarn to heat set followed by untwisting at a lower temperature, 
and fibers having been given a latent crimp, such as edge-crimped yarn, which are 
prepared by disturbing molecular arrangement on one side of fibers. In order for the 
composite nonwoven fabric to exhibit satisfactory extensibility, it is preferred that the 
web to contain at least 30% by weight, particularly at least 50% by weight, of the self- 
crimping fiber. 

Other fibers which can make up the web in combination with the self-crimping 
fiber include synthetic fibers, such as polyester and polyamide; regenerated fibers, such 
as rayon; and natural fibers, such as cotton. Synthetic fibers are preferred for their 
abrasion resistance and elastic recovery. The web can be prepared by carding, air- 
laying, etc. by using knov^ dry web forming apparatus. The web can also be prepared 
from a resin by spun bonding using a direct spinning apparatus. The web may 
previously be interlaced by needle-punching or compressed through hot rolls to reduce 
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its thickness. 

The crosslinking binder (hereinafter simply referred to as a binder) preferably 
includes self-crosslinking acrylic esters, self-crosslinking ethylene-vinyl acetate 
copolymers, and self-crosslinking synthetic rubbers such as SBR and NBR. Binders 
which crosslink in the presence of a crosslinking agent are also useful. Partial 
application of the binder to the web is carried out by use of, e.g., a rotary screen printing 
machine, through which a paste of an emulsion or latex of the above-recited binder is 
applied in a pattern of appropriately distributed triangles, rectangles, circles, etc. The 
coating area with the binder is 3 to 40% of the web area. From the viewpoint of 
strength and texture, the coating area is preferably 5 to 30%. The applied crosslinking 
agent is preferably dried to remove the water content in a low-temperature drier at about 
80°C for about 5 minutes so as not to induce crosslinking. Where, in particular, it is 
desired to make a uniform pattern of the binder, a transfer method is preferred, in which 
an emulsion paste of the binder is once applied to a carrier, e.g., a releasable rubber 
sheet or a releasable drum with a rotary screen printing machine and, if necessary after 
evaporating the water content, etc., transferred to the web. The transfer method is 
superior in that the binder applied is transferred to provide a clear and uniform pattern 
without spreading, and the resulting composite nonwoven fabric is softer than that 
obtained by directly applying the binder to the web and is free from smudging or 
bleeding. 

After the binder is applied to the web, tissue paper is superposed on the binder- 
applied side of the web. Tissue paper having a basis weight of 5 to 40 g/m^ is used. 
One having a basis weight less than 5 g/m^ is insuflFicient in strength and hiding 
properties. One with a basis weight more than 40 g/m^ makes the resulting composite 
nonwoven fabric feel hard. A particularly preferred basis weight of the tissue paper is 
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10to30g/m-. 

Heat and pressure are then applied, whereby the binder is pressed into the web 
and the tissue paper and also densified to unify the web and the tissue paper. The heat 
and pressure application is carried out by calendering at 120° to 180°C under a linear 
pressure of 60 kg/cm or less on a calender composed of a steel roll and a cotton roll. 

The calendering conditions must be decided so as not to allow the binder to 
complete crosslinking and not to allow the self-crimping fiber to complete self-crimping. 
By the heat and pressure application, the crosslinking binder deeply penetrates into the 
web and the tissue paper, and the parts impregnated with the binder become thinner and 
densified. 

Thereafter the laminate is heat treated at a temperature equal to or higher than 
the temperature used in the heat and pressure application. Whereupon the self- 
crimping fiber develops a crimp, the web shrinks, and the binder crosslinks. Since the 
web has been partially joined to the tissue paper by the binder, self-crimping of the self- 
crimping fiber and attendant shrinkage of the web occur in non-joined parts between 
joints. As a resuh, the web acquires satisfactory extensibility. As the web shrinks to 
shorten the distance between joints, the tissue paper, being non-shrinkable, gets longer 
relative to the joint-to-joint distance and is therefore curved between the joints. 

When the composite nonwoven fabric is pulled under tension, the tissue paper 
is capable of extending in an amount corresponding to the curve, and the web exhibits 
extensibility. That is, the composite nonwoven fabric has extensibility as a whole. It 
does not break so easily under tension as conventional tissue paper/nonwoven fabric 
laminates. 

The binder has crosslinked through the heat treatment to make the joints firm. 
On the other hand, the non-joined parts restore bulkiness from compression by 
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calendering. There is thus obtained a composite nonwoven fabric satisfying both 

strength and soft hand. 

[Examples] 

A mixture of 60 wt% self-crimping polyester conjugate fiber having a fiber 
length of 38 mm and a fineness of 2 denier and 40 wt% polyester fiber having a fiber 
length of 38 mm and a fineness of 1.5 denier was carded into a web having a basis 
weight of 35 g/m". Separately a binder paste of a self-crosslinking polyacrylic ester 
emulsion was printed on a releasing silicone rubber conveyer beh with a rotary screen 
printer The binder paste had a concentration of 40% and a viscosity of 15000 cps. 
The screen had a pattern of 0.4 mm wide 0.7 mm long rectangles arranged in zigzags. 
The coating area of the binder was 10% of the web area. The printed conveyer belt 
was dried at 100°C for 3 minutes to remove the water content of the binder paste. The 
printed binder was transferred onto the web while applying a linear pressure of 5 kg/cm 
with a steel roll heated at 100°C. Tissue paper having a basis weight of 17 g/nr was 
overlaid on the web, and the laminate was calendered through a cotton roll and a steel 
roll under conditions of 130°C and a linear pressure of 50 kg/cm whereby the binder 
was pressed into the laminate and densified. The laminate was then heat treated at 
150°C for 3 minutes to cause the self-crimping fiber to self-crimp, the web to shrink, 
and the binder to crosslink. 

The resulting composite nonwoven fabric had strength, an extremely soft hand, 
and extensibility. 
[Effect of the Invention] 

As described, the composite nonwoven fabric of the present invention 
comprises tissue paper and a web partially joined together v^th a densified and 
crosslinked binder and is therefore strong and yet flexible and soft. 
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Since partial joining of the tissue paper and the web is followed by crimping 
the self-crimping fiber to shrink the web, the web itself develops extensibility. 
Furthermore, since the tissue paper becomes longer than the web in the area between 
joints and thus curves, the composite nonwoven fabric exhibits extensibility as a whole. 
Furthermost, the composite nonwoven fabric of the invention can be manufactured in a 
continuous series of steps and is therefore excellent in productivity. 

Accordingly, the composite nonwoven fabric of the invention is suited for 
applications requiring soft hand, strength, and extensibility. For example, work 
clothing using the composite nonwoven fabric of the invention, when used in coating 
sites, factories, nuclear power-related plants, etc., will provide wearing comfort with 
conformability to wearer's movement without breaking by wearer's movement. If 
soiled or contaminated, the work clothing can be disposed of as such. Compared with 
woven fabrics and general nonwoven fabrics, the composite nonwoven fabric of the 
invention dusts less, hides more, and is less permeable to bacteria and is therefore 
particularly suitable for application to medical gowns. 
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